Two field experiments were conducted on the Farm of Agricultural Research and Experiment Center, Faculty of Agriculture Moshtohor, Benha University, Toukh Directorate, Kalubia Governorate, Egypt, during the two successive seasons of 2015 and 2016 to study the effect of foliar spray by eight micronutrient treatments, i.e. without application (control), Zn, Mn, Fe, Zn + Mn, Zn + Fe, Mn + Fe and Zn + Mn + Fe on growth, yield components and yield as well as fiber quality properties for the two Egyptian cotton (Gossypium barbadense, L.) verities, i.e. Giza 86 and Giza 88. The experimental design was split plot design in four replications. The obvious results of this investigation can be summarized as follows:
Introduction
Cotton is considered the main fiber crop in Egypt as well as the world. Egyptian statistics indicates decreasing of cotton cultivated area from 851283 fed on 1991 year to about 216554 fed on 2017 year, with decreasing percent of about 74.56 % that lead to a decrease in cotton production from 5826000 kentars on 1991 year to about 1357000 kentars on 2017 year, with decreasing percent by about 76.71% in 2017 year comparing with the year 1991 (Egyptian Cotton Gazette, 2017). One of the lowest cotton cultivated area, due to unfair prices to producers and better net profits from alternatives crops especially grains, in the same time costs of cotton inputs. In addition, the very high cost of hand picking and insufficient trained picking workers. The decrease of cotton production in recent years has a negative reflection on local and international market supply. Therefore, a great effort should be continued to improve its quality and quantity either through cultural practices and breeding programs. The cotton yield or any other economic character, is influenced by the various agronomic practices especially the amount of fertilizers or plant density. Therefore, the important question is, what is the most suitable amount of nitrogen fertilizer, how many plants per fed are needed with suitable distribution for these plants in the field to obtain the maximum yield with high quality. The cultivated area of cotton is going lower year after year, in spite of its importance for national economy, textile industry, food oil and animal feed production and also its role in increasing and maintenance of soil fertility.
Several investigators showed that cotton cultivars differed in growth, yield and its components, i.e. Foliar application of micronutrients plays an important role in changing growth and physiological characteristics of cotton. In optimizing fertilization strategies, inclusion of foliar application improves fertilizer use efficiency and reduces environmental pollution. Foliar application of micronutrient mixtures during flower and boll development stages have been shown to be effective in efficient utilization of nutrients by cotton and thereby reduce boll shedding and increase the yield. Apart from major nutrients, micronutrients also play an important role in seed production. The dire need for intensive land use drew attention for applying micronutrients to cotton. Essential micronutrients like zinc, iron and manganese play an important role in physiology of cotton crop and these are being a part of enzyme system or catalyst in enzymatic reactions. They are required for plant activities such as aspiration, meristamatic development, chlorophyll formation, photosynthesis, energy system, protein and oil synthesis, gossypol, tannin and phenolic compounds development. Certain micronutrients may help to secure uniform emergence, rapid seedling growth and healthy plant stand. Some beneficial effects on seed yield and quality as reflected in viability may be achieved by applying micronutrients. Effects of foliar application of micronutrients on cotton yield and fiber quality have been widely studied. Generally, the plant requires a wide cultivar of elements to improve the growth, yield and fiber quality. (Rd %) and fiber yellowness degree ( + b) were significantly improved with foliar application of micronutrients.
The significant interaction between Egyptian cotton cultivars and micronutrients application treatments was shown on some cotton growth, yield components and yield as well as fiber The aim of this study was to determine the effect of foliar application zinc, manganese and iron on growth characters, yield, yield components and fiber properties of some Egyptian cotton cultivars, i.e. Giza 86 and Giza 88.
Materials and Methods
Two field experiments were carried out at the Farm of Faculty of Agriculture at Moshtohor, Benha University (Toukh Directorate, Kalubia Governorate, Egypt), during the two growing seasons 2015 and 2016. The aim of this study was to investigate the effect of some microelements, i.e. zinc, manganese and iron on growth, yield components, yield and fiber properties for the two Egyptian cotton cultivars. Soil texture of the experimental site was clay of pH nearly of 8.00. The physical and chemical properties of the experimental soil were determined according to standard methods outlined by Jackson (1973). Available manganese and iron were determined using Atomic Absorption Spectrophotometer (AAS) after extracting the soil with DTPA as proposed by Lindsay and Norvell (1978) and represented in Table 1 in each of the two growing seasons.
Every experiment included 16 treatments which were combination of the two Egyptian cotton cultivars and eight microelements foliar spray, the levels of these factors were as follows:
A-Two Egyptian cotton cultivars:
1-Giza 86 cultivar as long staple cultivar, characterized by high yield and extra fineness of fiber (cultivated). Microelements were applied twice as foliar spray; it began at the beginning of flowering and 15 days later in form of Zinc Sulphate (Zn So4. 7H2o), Manganese Sulphate (Mn So4. 4H2o) and Ferrous Sulphate (Fe So4. 7H2o) for micro elements under study using Gelatine Powder as a wetting agent to be sure that the solution mostly covered the green parts, the spray solution volume was 200 L/fed using a hand operated compressed air. The application was carried out between 09:00 and 11:00 a.m. The control treatment received water spray only.
2-
The preceding winter crop in the two seasons was Egyptian clover (Trifolium alexandrinum, L.) as a catch crop. Experiments were planted on 26 th and 24 th of March in the first and the second seasons, respectively. Cotton planting was done by the local method of dibbling 5 to 7 seeds in each hill by hand with distance between hills was 20 cm apart and after 35 days of sowing thinning was carried out in order to maintain better two seedlings per hill (70000 cotton plants/fed). The experimental design was split plot design in four replications. The two Egyptian cotton cultivars were randomly assigned for main plots and the eight micronutrient treatments of zinc, manganese and iron foliar application were randomly assigned for sub-plots. The sub plot area was 12.6 m 2 and contained six ridges of 3.5 m long and 60 cm apart. Phosphorous fertilizer was applied at a rate of 22.5 kg P2O5/fed in form of calcium super phosphate (12.5 % P2O5) after ridging and before planting in each season. Nitrogen fertilizer was applied at a rate of 66 kg N/fed as ammonium nitrate (33 % N) and divided into two equal parts and applied side dressed before the first and second irrigations in each season. Potassium fertilizer was applied in form of potassium sulphate (48% K2O) at a rate of 24 kg K2O/fed in one dose before the second irrigation in each season. Pest and weed management were conducted as needed during the growing season, according to local practice performed at the experimental station. The first irrigation was applied after 21 day from planting irrigation, while the other irrigations were given at 15-day interval. Hand hoeing was carried out three times during the season before the first, second and third irrigations, respectively. All recommended cultural practices for growing cotton according to Agricultural Research Center recommendation were done properly.
Traits studied:

A-Growth, yield components and yield:
In both season ten plants were randomly chosen from the two center ridges of each sup-plot to determine: 2) and temperature 21 C O (± 2). HVI instrument system was used to determine fiber length at Upper half means length (UHML), fiber uniformity index, fiber strength (g/tex), fiber elongation %, fiber reflectance (Rd %) and fiber yellowness degree ( + b) according to (A.S.T.M., D:4605-1986.). While micronaire value and fiber maturity ratio were determined using micromate instrument according to (A.S.T.M., D: 3818 -1986).
Statistical analysis:
The analysis of variance was carried out according to the procedure described by Gomez and Gomez (1984) . Data were statistically analyzed according to using the MSTAT-C Statistical Software Package (Michigan State University, 1983). Where the F-test showed significant differences among mean of treatments, the least significant difference (L.S.D.) test at 0.05 level was used to compare between means.
Results and Discussion
A-Growth, yield and yield components:
Effect of Egyptian cotton cultivars:
Results presented in Table 2 revealed that the differences between the studied two Egyptian cotton cultivars, i.e. Giza 86 and Giza 88 in all growth traits, plant characteristics, yield components and yield in the both seasons were significant. These results revealed that Giza 86 cultivar recorded the greatest values of plant height (136.0 and 147.8 cm), No. of sympodial branches/plant (14.2 and 15.6 branches),
No. of open bolls/plant (14.6 and 14.1 bolls), seed cotton yield/plant (46.32 and 41.11 g), boll weight (3.13 and 2.90 g), lint percentage (38.50 and 38.03 %), lint cotton yield/plant (18.00 and 15.71 g), seed index (9.93 and 9.65 g), seed cotton yield/fed (10.907 and 10.628 ken) and lint cotton yield/fed (13.301 and 12.776 ken) in the first and second seasons, respectively. These differences may be due to the genetic differences between the two Egyptian cotton cultivars. The superiority of Giza 86 cultivar in seed and lint cotton yield/fed over the Giza 88 cultivar might be due to the increase in growth and yield components, namely, plant height ( 
Effect of foliar spray by microelements:
Data recorded in Table 2 indicated that the all growth traits, plant characteristics, yield components and yield of cotton were significantly increased by application Zn, Mn and Fe and their combination compared to without microelements application during the 2015 and 2016 seasons. Results revealed that microelements foliar spray using mixture of Zn + Mn + Fe treatment was the most effective treatment and recorded the maximum values for plant height (126.9 and 139.1 cm), No. of sympodial branches/plant (14.4 and 14.8 branches), No. of open bolls/plant (15.9 and 15.3 bolls), seed cotton yield/plant (52.43 and 46.38 g), boll weight (3.27 and 3.01 g), lint percentage (39.31 and 37.58 %), lint cotton yield/plant (20.79 and 17.56 g), seed index (9.94 and 9.59 g), seed cotton yield/fed (11.652 and 10.952 ken) and lint cotton yield/fed (14.508 and 13.057 ken) during the first and second seasons respectively. In 2015 season, the seed cotton yield/fed increased by 28. 10, 9.78, 15.80, 34.27, 41.20, 22.16 
Effect of the interaction:
The significant effect of the interaction between Egyptian cotton cultivars and foliar spray by microelements treatments obtained for some yield and yield components of cotton namely, No. of open bolls/plant, seed cotton yield/plant (g), boll weight (g), lint cotton yield/plant (g) and seed cotton yield/fed (ken) and lint cotton yield/fed (ken) during the 2015 and 2016 seasons. On the other hand, plant height (cm), No. of sympodial branches/plant, lint % and seed index (g) were not affected by the interaction (Table 2) 
B-Fiber properties:
Effect of Egyptian cotton cultivars:
Regarding data in Table 3 it could be noticed that there were significant differences among the two Egyptian cotton cultivars on all fiber properties on all fiber properties traits during the both seasons. The highest mean values of upper half mean length (34.45 and 34.05 mm), length uniformity index (85.12 and 86.89 %), fiber strength (43.91 and 43.50 g/tex) and fiber yellowness degree (12.23 and 12.64) in 2015 and 2016 seasons, respectively were recorded for the Egyptian cotton cultivar Giza 88. Likewise, the highest mean values of fiber elongation percentage (7.25 and 7.24 %), micronaire value (4.21 and 4.20), fiber maturity ratio (85.52 and 85.46 %) and fiber reflectance (72.28 and 70.19) in the first and second seasons, respectively were gained from the Egyptian cotton cultivar Giza 86. These results could be attributed to the best genetically structure of the extra-long staple cotton viz. Giza 88 which characterized the best fiber properties especially upper half mean length, length uniformity index, fiber strength and fiber yellowness degree. Many investigators came out with similar results as El -Kashlan et al., 1995; Nichols et al., 2004; Sawan 
Effect of foliar spray by microelements:
Results presented in Table 3 revealed that the differences between the studied eight microelements, i.e. without microelements application, Zn, Mn, Fe, Zn + Mn, Zn + Fe, Mn + Fe and Zn + Mn + Fe treatments in fiber properties of cotton in 2015 and 2016 seasons were significant except, color attributes values (fiber reflectance and fiber yellowness degree) were not significant. These results revealed that application of combined of Zn + Mn + Fe treatment gave significantly the highest values of upper half mean length (33.77 and 33.88 mm), length uniformity index (87.05 and 87.66 %), fiber strength (44.69 and 43.47 g/tex), fiber elongation percentage (7.61 and 7.15 %), micronaire value (4.20 and 4.20) and fiber maturity ratio (86.56 and 86.19 %) in the first and second seasons, respectively. The increase in fiber properties of cotton with the application of microelements especially Zn + Mn + Fe treatment may be due to the synergetic role of microelements in improving directly or indirectly photosynthesis, vital processes in plant such as respiration, protein synthesis, reproduction phase, biochemical and physiological activities. Many investigators came out with similar results as El -Kashlan et al., 1995;  Sawan et al., 2007; Elayan, 2008; Sawan et al.,  2008; Abdallah and Hanaa, 2013; Radhika et al.,  2013; Yaseen et al., 2013; Eleyan et al., 2014 and Emara, 2016.
Effect of the interaction:
Results in Table 3 revealed that some fiber properties of Egyptian cotton, i.e. upper half mean length, length uniformity index, fiber strength and fiber maturity ratio were significantly affected by the interaction between Egyptian cotton cultivars and foliar spray by microelements treatments during 2015 and 2016 seasons. But, fiber elongation %, micronaire value, fiber reflectance and fiber yellowness degree were not significantly affected in the two seasons. 
Conclusion
Based on the previous results it could be concluded that, Egyptian cotton Giza 86 cultivar significantly surpassed Giza 88 cultivar in growth, yield and yield components. On the other hand, Giza 88 cultivar significantly surpassed Giza 86 cultivar in fiber properties. Micronutrients foliar application twice of zinc, manganese and iron and their combinations were found to be beneficial for cotton plant growth, yield and fiber properties. Plant height, No. of sympodial branches/plant, No. of open bolls/plant, seed cotton yield/plant, boll weight, lint %, lint cotton yield/plant, seed index, seed cotton yield/fed, lint cotton yield/fed and fiber properties (upper half mean length, length uniformity index, fiber strength, fiber elongation %, micronaire value and fiber maturity ratio) were found as the most appropriate and beneficial for foliar applications of zinc at 0.4 % and manganese at 0.4 % and iron at 0.4 %.
